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The principal primary in vitro metabolic conversion of (S)-nicodne (1) in mammals is catalyzed b 
cytochrome P-450 and leads to the formation of the corresponding A^’-iminium species 2, a reactiv 
electrophilic intermediate with bioalkylating potential. Liver aldehyde oxidase catalyzes the conversion of tl* 
iminium intermediate 2 to (S)-cotinine 0) which subsequently is oxidized to die isomeric ?-hydioxycotinin< 
(S)-rrans-3'-hydroxycotinine and (S)-cotinine-N-oxide ( 4,5 and 6 , respectively). Alternative primar 
metabolic routes lead to the farmatiori of (S)-nicotine-N-oxide and nomicotine. Several additional mino 
metabolites include demethylation and pyrrolidine ring opened products. 

The metabolic dependent formation of covalent adducts between radiolabeled (S)-nicodne and microsoma 
proteins is likely to involve formation of the iminium ion 2. Studies with rodent liver and lung preparation! 
suggest that cytochrome P-450 2 is the primary isozyme responsible for this ring a-cari)on oxidation reaction 
The reaction pathway proceeds via the regio and stereoselective abstraction of die 5'-pro-E proton. Model 2- 
electron oxidations of the pyrrolidinyl ring of (S)-nicotinc failed to provide similar stereochemical selectivity 
suggesting the formation of a highly ordered complex between this substrate and the active rite of the enzyme, i 

Questions concerning the potential toxicity of the (S)-nicotine iminium species 2 generated in cytochrome 
P-450 containing tissues which lack aldehyde oxidase prompted more detailed studies on the metabolic fate of 
this intermediate. Of particular interest was the observation that monoamine oxidase B catalyzes the oxidation of 
2 to p-nicotyrine (7). As expected, this electron rich pyrrolic compound proved to be an excellent substrate for 
liver and lung oxidases. Analysis of p-nicotyrine containing microsomal incubation mixtures by collision 
induced dissociation HPLC-MS/MS techniques led to the characterization of the unstable aminoenone 8 and one 
of its autoxidation products, the 5'-hydroxypynolinone 9. The mechanistic features and potential toxicological 
significance of these transformations will be considered. 
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Source: https://www.industrydocuments.ucsf.edu/docs/rspkOOOO 



